Structural Properties of Pore Forming Oligomers of Alpha Synuclein  by Kim, Hai-Young et al.
654a Wednesday, February 24, 2010spectroscopy (FCS). The results indicate that the oligomeric species specifi-
cally bind to negatively charged lipids in the liquid disordered phase.
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In many neurodegenerative diseases, such as Alzheimer’s and Parkinson’s dis-
ease, proteinaceous aggregates are observed in damaged neuronal regions. The
relationship of neuronal inclusions to disease has been intensively studied and
provided strong support for the importance of protein aggregation for neurode-
generation. Accumulating evidence, however, suggests that it is not the insol-
uble aggregates identified by light microscopy, but rather soluble oligomers
that are the most neurotoxic species. Despite their importance for neurodegen-
eration and for development of therapeutic treatments, little is known about the
structure of soluble oligomers and their structure-toxicity relationship. Soluble
oligomers are potent toxins in many neurodegenerative diseases, but little is
known about the structure of soluble oligomers and their structure-toxicity re-
lationship. Here, we showed that amyloid fibrils formed by the protein alpha-
synuclein (aS), one of the key players in Parkinson’s disease, are rapidly dis-
sociated in supercooled water at 15 C, conditions in which many globular
proteins remain folded. NMR studies indicate that the weakening of hydropho-
bic and electrostatic interactions contribute to the cold-induced destabilization
of the amyloid fibrils. Taking advantage of the vulnerability of aS fibrils in
supercooled solution, we prepared on-pathway oligomers of the 140-residue
protein aS, at concentrations and order of magnitude higher than previously
possible. The oligomers form ion channels with well-defined conductance
states in a variety of membranes and their b-structure differs from that of am-
yloid fibrils of aS. The ability to prepare soluble oligomers of aS at high con-
centrations is essential not only for understanding the structural basis of oligo-
mers toxicity, but also for the development of therapeutic treatments and
imaging agents for monitoring aS oligomerization in vivo.
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Four single-site cysteine mutants (S407C, S491C, L496C and V517C) of the in-
trinsically disordered C-terminal domain of measles virus nucleoprotein (NTAIL)
weremodified by covalently attaching a cyano group to the free cysteine residue.
TheCN stretchingmode of the resulting aliphatic thiocyanate is sensitive to local
protein structural changes and solvent exposure. Therefore, the thiocyanate
probes can detect conformational changes in selected regions of NTAIL when
NTAIL undergoes a disorder-to-order transition as it binds to the C-terminal do-
main X (XD) of the viral phosphoprotein. Different regions of NTAIL contribute
to the binding with XD to different degrees. In regions where NTAIL does not in-
teract with XD, the environment around the probe remains disordered and no
change in the line shape is observed, as is the casewith theS407Cmutant. In other
regions, the thiocyanate probe can detect hydrophobic contacts, the formation of
helical structure, and burialwithin a helix-helix interface betweenNTAIL andXD.
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Even in physiological environment, proteins experience spatial constrains that
affect the thermodynamics and kinetics of folding and, as a consequence, their
activity. Artificial confinement of proteins can be introduced by patterning pro-
teins on surfaces. Our aim is to provide nanoscaled spots to capture recombinant
mouse prion protein residue 89 to 230 recMoPrP(89-230) in an oriented and con-
trolledmanner and to study the effect of such confinement on the system activity.
We choseAtomic ForceMicroscopy, one of the foremost tools for imaging,mea-suring andmanipulatingmatter at the nanoscale, to controlmolecular density and
orientation during spot fabrication, and to detect binding events on the receptors
structure by heightmeasurements,without any labeling.Briefly, a self assembled
monolayer of HS (CH2)11EG3 is used as a reference surface in which Nitri-
lotriacetate (NTA) modified thiols (HS (CH2)16EG3NTA) are patterned
via nanografting at the submicrometer scale allowing for the oriented immobili-
zationof histidine taggedFabs. Specifically, twomonoclonal antibody fragments
(Fabs), namely cloneP andD18 that can bind site specifically recMoPrP(89-230)
with sub nM affinity, have been patterned by nanografting on a passivated gold
surface thus allowing the trappingof the protein on the surface in a controlled and
oriented manner. Because the the structured part of Prion Protein is non-spheri-
cal, measuring themolecular pile -up on the surface confirms the orientation and
allows us to study the response of the molecule’s size to different environmental
conditions. A characterization of our device will be presented as a function of the
NTA-receptor density, which can be tuned during the fabrication process, and of
the different binding conditions (i.e. recMoPrP concentration, pH of the buffer
solution).Wewill also discuss the possible use of theseor very similar techniques
to move in the direction of single cell proteomics.
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Hepatitis C virus (HCV) infects 170 million people worldwide and is a major
cause of acute hepatitis and chronic liver disease such as cirrhosis and hepato-
cellular carcinoma. The viroporin P7 has recently been found to be critical for
the assembly and secretions of infectious HCV virions, thus constituting a new
target for antiviral drug development. Guided by recently acquired electron mi-
croscopy and electrophysiological information, we have built an atomic-detail
model of hexameric p7. We tested our model by molecular dynamics simula-
tions. Our results suggests that the model is conformationally stable in both de-
tergent and bilayer environments and can be used to integrate experimental
data. We find that aromatic and and basic side chains may play important roles
in p7-detergent and p7-lipid interactions. In addition, we have used the model
to investigate the interaction of p7 with known inhibitors and provide insights
that could aid the development of better drugs.
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Norovirus is the main cause of human viral gastroenteritis, commonly called
stomach flu. Its ssRNA genome is enclosed by a 38-nm capsid, which is com-
posed of 180 identical protein molecules exhibiting T=3 icosahedral symmetry.
The capsid protein forms a contiguous shell with radially extending protru-
sions. In a combined imaging and force spectroscopy approach, we were
able to compare the mechanical properties and structure of wild type (wt) cap-
sids and those of mutants without the protruding domain. Our Atomic Force
Microscopy (AFM) nanoindentation experiments on the wt particles showed
that the capsids behave linearly upon small indentations. For larger indentations
the capsids break, exhibiting an unexpected bimodal distribution of the break-
ing force. We suggest that this behavior reflects the breaking of either the pro-
truding domain or the contiguous
capsid shell. This will be tested by ex-
periments on the mutant particles in
order to elucidate the significance of
the protruding domain for the struc-
tural integrity of the capsid. The fig-
ure shows images of the wt capsid be-
fore and after nanoindentation.3407-Pos
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The InfluenzaAvirus buds from the apicalmembraneof epithelial cells,where the
viral components assemble to form the highly organized virus structure. The en-
velope proteins of InfluenzaA are known to be specifically targeted to the budding
site, but very little is known about how the core proteins enclosing the viral
